In a previous publication Konetzka et at., (1952) presented data which established that a species of the bacterial genus Flavobacterium was capable of effecting complete degradation of the lignin-related compound, a-conidendrin2 (Brauns, 1945; Pearl, 1945) . It was felt that a study of this bacterial utilization would yield some information on the degradation of the guaiacylpropane unit.
The present investigation concerns the isolation and characterization of a polysaccharide synthesized by the Flavobacterium sp. when grown in a medium containing a-conidendrin as the sole carbon source.
EXPERIMENTAL

Culture Methods
The organism, Flavobacterium sp., was the same as described elsewhere (Konetzka et al., 1952) . The medium contained 0.25 per cent NaNO3, 0.1 per cent KH2PO4, 0.01 per cent CaCl2, 0.03 per cent MgSO4 -7H20, 0.01 per cent NaCl and 0.001 per cent FeCI3. It was similar to that used previously. In the present experiments, however, the concentration of a-conidendrin was increased to 2.5 per cent. Moreover, the complete medium was sterilized by autoclaving, since it had been determined that no apparent destruction or alteration 1 This work was supported by contract No. N7-onr-397-4 from the Office of Naval Research and by Research Grant NSF-G40 from the National Science Foundation.
2 Generously supplied by Crown Zellerbach Corporation, Camas, Washington. of a-conidendrin occurred with this method of sterilization. The basal medium plus a-conidendrin was dispensed in 250 ml amounts into 2-liter Erlenmeyer flasks, cotton-stoppered, autoclaved, and inoculated with 2 ml of a culture of the organism which had previously been shaken in the aforementioned medium for four days at 28 C. Twenty-four flasks were incubated at 28 C on a reciprocating shaker adjusted to a stroke of 1½ in making 100 excursions per minute. The culture fluid was examined at daily intervals for evidence of carbohydrate and increase in viscosity. The results indicated a progressive increase in viscosity and carbohydrate content until the 10th day of incubation, at which time maximum change had occurred. All but a trace of a-conidendrin had been utilized. The combined contents of the flasks were then centrifuged twice at a relative centrifugal force of 22,766 G's to remove the heavy growth of cells. The resulting material was a viscous clear brown liquid and from this was isolated polysaccharide material described in the next section.
In order to determine whether the Flavobacteriumn sp. was capable of utilizing lignins or lignin-related materials as a sole carbon source, the followiing materials were employed: native lignin, ethanol-HCl hydrolyzed lignin, native spruce lignin methylated with diazomethane, methanol native spruce lignin, brown-rotted wood, vanillin, vanillic acid, vanillyl alcohol, ethyl vanillate, acetovanillone, eugenol, isoeugenol, guaiacol, cinnamic acid, hydrocinnamic acid, hydrocinnamaldehyde, phenylethylcinniamate, anisic acid, methyl anii-sate, piperonal, hydroquinone, hydroquinone monomethylether, hydroquinone dimethylether, resorcinol, catechol, p-hydroxybenzoic acid, p-hydroxybenzaldehyde, p-methylbenzil alcohol, methyl-p-hydroxybenzoate, 2-hydroxy, 1, 4-dimethylbenzene, cyclohexane, benzene sulfonic acid, p-toluene sulfonic acid, sulfosalicylic acid, podophyllotoxin, and a number of isolated lignins.
Furthermore, in an effort to ascertain whether the organism was capable of synthesizing the polysaccharide from carbohydrates or products of carbohydrate metabolism, the following compounds were examined: sodium pyruvate, sodium lactate, sodium propionate, sodium acetate, arabinose, xylose, glucose, fructose, galactose, mannose, sucrose, maltose, cellobiose, melibiose, rhamnose, and raffinose.
These materials, having previously been sterilized by ethylene oxide (Wilson and Bruno, 1950) or by autoclaving, were dispensed in a final concentration of 0.5 per cent in 250 ml Erlenmeyer flasks containing 40 ml of basal medium. The inoculum consisted of 0.1 ml of a washed suspension of cells which had been grown on an agar medium consisting of the basal, 0.5 per cent a-conidendrin, and 2 per cent agar. The inoculated flasks were incubated and placed on the reciprocating shaker for a period of one month at 28 C. During this time evidence of growth was determined by visual and microscopic examination and, in some instances, by plate counts.
Isoldtion of Polysaccharide
A portion of the clear brown cell free solution described under "Culture Methods" (1600 ml, representing 40 g of original a-conidendrin) was treated with four volumes of acetone. The resulting stringy, light tan precipitate was removed by centrifugation. The wet product was redissolved in 600 ml of warm water (after the suspension was shaken under vacuum to remove the residual acetone) and reprecipitated with three volumes of acetone. It was then redissolved in 800 ml of water and deionized by stirring with two portions each of Amberlite IR 120 and IR 4B, alternately, and washing the ion exchange resins well with water. After deionization the solution became more viscous and was colorless but remained slightly turbid. Attempts to clarify the solution were unsuccessful. Although the polysaccharide fraction was not precipitated from dilute aqueous solutions by acetone in the absence of inorganic salts, it was found that separation could be readily effected when the solution was frozen solid, treated with 1600 ml of acetone and shaken until the ice melted. The precipitate was then centrifuged off and triturated with absolute alcohol and finally filtered and washed with alcohol and ether. After it had been dried over phosphorous pentoxide, the slightly gray precipitate, which had the appearance of asbestos fiber, weighed 0.99 g. It was slightly material. The absence of any significant amount of nitrogen was established by the micro-Dumas method using a 13 mg sample. The polysaccharide gave a negative Fehling's test.
Anal. Calcd. for CeHIoO; C, 44.4; H, 6.2. Found C, 44, 5, 44.3 ; H, 5.9, 6.0; Ash 0.97, 0.68. This product was used in the hydrolysis experiments described below.
Hydrolysis of Polysaceharide
One hundred milligrams of polysaccharide in 9 ml of 0.1NH2S04 was heated in a boiling water bath. After four hours, hydrolysis was essentially complete as shown by the rotation; 3 hr + 0.450; 4 hr + 0.430; 5 hr + 0.430. In subsequent runs the reaction was stopped after four and one-half hours and the pale yellow solution was diluted with water, neutralized by stirring with Amberlite IR 4B and then treated with IR 120 and again with IR 4B. Upon evaporation of the water in vacuum the sugar mixture was obtained in 65 per cent yield. This product was used in the color tests and paper chromatograms described below.
Chromatographic Analyses An approximately 5 per cent solution of the sugar mixture was used for paper chromatograms developed according to the method of Partridge (1948) . Upward development was carried out on a piece of Whatman No. 1 filter paper in the form of a cylinder with the edges tied together with loops of string so that they did not quite touch each other. Asbestos cord wrapped around the rod in the center of the container was moistened with the aqueous layer obtained upon saturating the organic layer with water.
The solvents were prepared as described by Partridge. The spray reagent, aniline acid phthalate solution (Partridge, 1949), gave a brown color with hexoses, a light buff color with rhamnose and a pink color with other pentoses after development with butanol-acetic acid.
RESULTS AND DISCUSSION
Nature of Polysaccharide Constituents
The sugar mixture obtained from the polysaccharide hydrolysate gave a negative Seliwanoff test for ketoses. In the benzidine test for pentoses the color was brownish-red and in the phloroglucinol test it was momentarily pink, changing to amber. Figure 1 shows the chromatogram of the polysaccharide hydrolysate developed parallel to glucose and to a mixture containing equal amounts of D-galactose, D-mannose, L-xylose and L-rhamnose with s-collidine (2,4,6-trimethylpyridine) as the developing agent. The control sugars were selected on the basis of Rf values estimated from preliminary chromatograms in which hydroscopic and still contained a trace of inorganic 172 resolution of the constituents of the polysaccharide was incomplete. The presence of glucose, galactose, mannose, and rhamnose is indicated while xylose is definitely eliminated. Figure 2 diagrams the unknown mixture after development with butanol-acetic acid parallel to a mixture of D-galactose, D-glucose, D-mannose, D-ribose and L-rhamnose. Except for differences in the size of the spots and intensities of their colors, the two patterns are identical. Two dimensional chromatograms were developed, first with collidine and then with butanol-acetic acid. The pattern obtained with the hydrolyzed polysaccharide (solid lines) and that obtained with ONE-DIMENSIONAL CHROMATOGRAMS OF HYDROLYSATE AND KNOWN MIXTURES ent sugars can, of course, be made only after each has been isolated in the pure state. These results (polysaccharide formation with subsequent analyses) have been repeated with a highly purified preparation of conidendrin which was recrystallized three times from dilute acetone and twice from dilute alcohol. FIGS. 1 and 2. Comparisons of chromatograms of polysaccharide hydrolysate (unlabeled) with known mixtures after development with s-collidine and with butanol-acetic acid respectively. the known mixture of the above five sugars (dotted lines) are combined in figure 3. It should be noted that although the distances traveled by the developing solvents in the two runs are essentially identical, it was necessary to advance the zero point of the unknown mixture about 5 mm in order to superimpose the two diagrams. It is believed, however, that within the limit of error of this method, the evidence strongly indicates that the polysaccharide or mixture of polysaccharides obtained by the action of Flavobacterium sp. upon a-conidendrin contains galactose, glucose, mannose, ribose and rhamnose. Definite identification of these constitu- nillic acid supported the growth of the organism under the conditions of these experiments. Further, growth at the expense of vanillic acid also resulted in the synthesis of polysaccharide material which was apparently identical with that produced from a-conidendrin.
Minimal, if any, growth of the organism was supported by a variety of carbohydrates or the usual intermediates of carbohydrate metabolism when they were present as the sole source of carbon in the chemically defined medium. A possible explanation for this phenomenon may be that some product peculiar to the metabolism of a-conidendrin or vanillic acid is a requirement for polysaccharide synthesis by this microorganism. Received for publication March 13, 1953 One of the most common insects infesting figs is the dried-fruit beetle, Carpophilus hemipterus (Linn.). Its role as a vector of yeasts and bacteria responsible for certain diseases of figs has been recognized for decades. Nevertheless, the ecological relationships between the insects and the yeasts associated with them are inadequately known. There is a difference in opinion as to whether the dried-fruit beetle feeds on fig fruit tissue or the fungi (particularly yeasts) occurring in the fruit, or both. Phillips, Smith and Smith (1925) and Caldis (1927) indicated the beetles feed on fruit tissue whereas Smith and Hansen (1931) They also reported their own studies concerning the occurrence of various types of yeasts in soured figs. One hundred and fifteen yeasts were isolated from the interior of infected fresh figs prior to drying. Sixty-four of the yeasts formed ascospores, whereas 51 were imperfect forms. Most of the isolates were species of Saccharomyces or Candida, although a few cultures of Pichia, Hanseniaspora, Kloeckera, and Torulopsis and single cultures of Hansenula and Debaryomyces were also obtained.
There is no available information concerning the association of yeasts with the dried-fruit beetle that can be interpreted in terms of presently accepted taxonomy. Furthermore there are no data to substantiate the view that the dried-fruit beetle responds chemotactically to yeast. The purpose of this investigation was to obtain information conceriing these points.
EXPERIMENTAL METHODS
Beetle Collection
Beetles were collected between August 14 and September 15, 1950, from two varieties of figs (Adriatic and Calimyrna) in three orchards, two of which were located near Fresno and one near Planada, California. Collections were made between mid-morning and mid-afternoon since the beetles were more active and more apt to feed when the fruit temperature was above 20 C.
The figs yielding beetles had undergone some drying and nearly all showed some sign of souring. Beetles were not found in immature or very dry figs, or in figs sufficiently cracked to permit exposure of the inside juicy flesh.
Beetles 
